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DETAILED ACTION 

1 . Applicant's arguments, see p. 7, filed 7/13/2006, with respect to the rejection(s) of 
claim(s) 1,13 and 17 under Chen et al. have been fully considered and are persuasive. 
Therefore, the rejection has been withdrawn. However, upon further consideration, a 
new ground(s) of rejection is made in view of Ueno (US Patent 6,245,676). 

Claims Status 

2. Claims 1-21 remain for examination. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claim 1, 7-8, 17 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ueno in view of Saka et al. (US Patent 6,476,921). 

5. In regards to claims 1 and 17, Ueno discloses a method of planarizing a 
semiconductor surface comprising a field region and a plurality of features (Fig .1, col. 
1, lines 43-58), forming a barrier layer overlying at least the field region (col. 1 , lines 43- 
48), electrodepositing a layer comprising copper having a substantially planar upper 
surface overlying the barrier layer and filling the features in the insulating layer (col. 1, 
lines 55-59 and Fig. 1c), and polishing the layer comprising copper and the barrier layer 
to remove the layer comprising copper and the barrier layer from the field region using a 
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standard chemical mechanical polishing technique (CMP) (col. 14, lines 63-67 and Fig. 
2b). 

6. However, Ueno does not go into great detail about the CMP process and thus 
does not specifically teach removal of copper and barrier layer on a single platen. 

7. Saka et al. teaches a CMP process that teaches removal of copper and barrier 
layer on a single platen (col. 4, lines 29-56). It would have been obvious to one of 
ordinary skill to modify Ueno's CMP method with Saka et al.'s CMP method for the 
purpose of reducing equipment necessary (for example, other platens in the CMP 
process) to perform CMP. 

8. In regards to claim 7, Ueno does not specifically disclose the insulating film as a 
low k dielectric. However, as evidenced by Saka et al, it is routinely known that 
insulating films on semiconductor wafer are commonly low dielectric constant materials 
(Saka et al., col. 4, lines 41-44). 

9. In regards to claim 8, Ueno does not specifically disclose polishing the insulating 
layer. 

10. Saka et al. teaches polishing of insulating layer (col. 4, lines 34-37). It would 
have been obvious to one of ordinary skill in the art to modify Ueno's process with Saka 
et al.'s polishing of insulating layer in order to remove surface material (Saka et al., col. 
4, lines 34-37). 

11. Claims 2-3, 9-11, 13-14, 16 and 18-21 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Ueno in view of Saka et al. in regards to claim 1 , and further in 
view of Hsu et al. (US 2003/0040188). 
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12. In regards to claim 2, Ueno in view of Saka et al. does disclose chemical 
mechanical planarizing as stated above in paragraphs 5-7, but does not specifically 
disclose using a soft polishing pad. 

1 3. Hsu et al. teaches the use of a soft polishing pad as conventional in 
electrochemical mechanical polishing or chemical mechanical polishing process 
(paragraph [0064] and [0077]). It would have been obvious to one of ordinary skill in the 
art at the time of invention to use the soft polishing pad of Hsu et al. in Ueno in view of 
Saka et al.'s process as such practice is conventional in the arts of electrochemical 
mechanical polishing and chemical mechanical polishing (Hsu et al, paragraphs [0064] 
and [0077]). 

14. In regards to claim 3, while Hsu et al. does not specifically disclose the claimed 
range on the hardness scale for a soft polishing pad, since Hsu et al. discloses the 
same supplier and trade name as defined in the instant specification (paragraph [0023]), 
the same products (pads) would. have the substantially the same properties. 

1 5. In regards to claim 9-1 0 and 1 8, Ueno in view of Saka et al. do not specifically 
disclose a multi-platen apparatus and performing electrodepositing and polishing steps 
on separate platen or cleaning on a third platen. 

16. Hsu et al. teaches a multi-platen apparatus and performing electrodepositing, 
polishing and cleaning steps on separate platen (Fig. 7 and paragraphs [0113] and 
[0135]). It would have been obvious to one of ordinary skill in the art to modify Ueno in 
view of Saka et al.'s process with Hsu et al.'s multi-platen process in order to provide 
modularity and ease of replacing components in a system (Hsu et al, paragraph [0049]). 
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17. In regards to claim 1 1 , Ueno in view of Saka et al. do not specifically disclose the 
claimed thickness range of copper deposited. 

1 8. Hsu et al. discloses a range of copper thickness deposited (paragraph [01 22]) 
that overlaps the claimed thickness range of copper deposited and thus establishes a 
prima facie case of obviousness. See MPEP 2144.05. 

1 9. In regards to claim 1 3, Ueno in view of Saka et al. and further in view of Hsu et 
al. is applied the claim for same reasons as stated in paragraphs 5-8 above. 

20. Furthermore, Hsu et al. teaches wherein the depositing process is 
electrochemical mechanical plating and forming a seed layer (paragraph [0106] and 
claim 7). It would have been obvious to one of ordinary skill in the art to modify Ueno in 
view of Saka et al.'s process with Hsu et al.'s electrochemical mechanical plating in 
order to deposit material and concurrently planarize the substrate (Hsu et al., paragraph 
[0106]). 

21. In regards to claim 14, Hsu et al. teaches electrochemical mechanical polishing 
(ECMP) (paragraph [01 06]). It would have been obvious to one of ordinary skill in the 
art to modify Ueno in view of Saka et al.'s process with Hsu et al.'s ECMP in order to 
planarize the substrate (Hsu et al., paragraph [0106]). 

22. In regards to claim 16, Ueno in view of Saka et al. and further in view of Hsu et 
al. are applied to the claim for the same reasons as stated in paragraphs 5-8 and 12-13 
above. 

23. In regards to claim 1 9, Hsu et al. discloses robotically moving a workpiece to a 
second platen of the multi-platen apparatus (paragraph [0054]). 
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24. In regards to claim 20, Hsu et al. teaches alignment of workpiece with respective 
first and second platens with a robot (paragraph [0054]). 

25. In regards to claim 21 , Ueno in view of Saka et al. and further in view of Hsu et 
al. are applied to the claim for the same reasons as stated in paragraphs 5-7 and 12-14 
above. Furthermore, Hsu et al. teaches a pressure applied range that substantially 
overlaps the claimed pressure range and therefore a prima facie case of obviousness is 
established. See MPEP 2144.05. 

26. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ueno in 
view of Saka et al. and further in view of Hsu et al. in regards to claim 2, and further in 
view of Sinha et al. (US Patent 6,551 ,935). 

27. In regards to claim 4, Ueno in view of Saka et al. and further in view of Hsu et al. 
do not disclose a process wherein there is a presence of a polishing slurry has a 
copper:barrier layer selectivity of substantially 1:1. 

28. Sinha et al. discloses a CMP process wherein there is a presence of a polishing 
slurry has a copper:barrier layer selectivity of substantially 1 :1 (abstract). It would have 
been obvious to one of ordinary skill in the art at the time of invention to modify Ueno in 
view of Saka et al. and further in view of Hsu et al.'s process with Sinha et al.'s polishing 
slurry with claimed selectivity in order to keep gaps from forming locations where the 
barrier material should be located and consequently keep the copper layer from 
undesirably diffusing into unprotected regions of the substrate (Sinha et al., col. 2, lines 
25-52). 
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29. Claims 4-6 and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Ueno in view of Saka et al., and further in view of Hsu et al. in regards to claim 2, 
and further in view of Mahulikar et al. (US Patent 6,776,696). 

30. In regards to claim 4, Ueno in view of Saka et al. and further in view of Hsu et al. 
do not disclose a process wherein there is a presence of a polishing slurry has a 
coppenbarrier layer selectivity of substantially 1:1. 

31 . Mahulikar et al. teaches a process wherein there is a presence of a polishing 
slurry has a coppenbarrier layer selectivity of substantially 1:1 (col. 2, lines 49-51). It 
would have been obvious to one of ordinary skill in the art to apply Mahulikar et al.'s 
slurry to Ueno in view of Saka et al. and further in view of Hsu et al.'s process in order 
to get the best topography (Mahulikar et al., col. 2, lines 49-51). 

32. In regards to claim 5, Ueno in view of Saka et al. and further in view of Hsu et al. 
do not disclose a process wherein there is a presence of a polishing slurry has a 
coppenbarrier layer selectivity of substantially greater than 1:1. 

33. Mahulikar et al. teaches the use of two separate slurries on a single platen with 
the claimed slurry selectivities (col. 2, lines 49-51 , col. 3, line 40 to col. 4, line 5, col. 5, 
lines 38-45). It would have been obvious to one of ordinary skill in the art to apply 
Mahulikar et al.'s two slurries to Ueno in view of Saka et al. and further in view of Hsu et 
al.'s process in order to save processing time (Mahulikar et al., col. 5, lines 14-18). 

34. In regards to claim 6, Ueno in view of Saka et al. and further in view of Hsu et al. 
do not disclose a process wherein the steps of cleaning and buffing the field region on 
the single platen are done following the step of polishing. 
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35. Mahulikar et al. teaches a process wherein the steps of cleaning and buffing the 
field region on the single platen are done following the step of polishing (col. 2, line 60 
to col. 3, line 9). It would have been obvious to one of ordinary skill in the art to apply 
Mahulikar et al.'s single platen for cleaning and buffing to Ueno in view of Saka et al. 
and further in view of Hsu et al.'s process in order to save processing time (Mahulikar et 
al., col. 5, line 3-7). 

36. In regards to claim 15, Ueno in view of Saka et al., further in view of Hsu et al. 
and further in view of Mahulikar et al. are applied to the claim as stated in paragraphs 5- 
8, 20 and 30-33 above. 

37. Claim 12 is rejected under 3*5 U.S.C. 103(a) as being unpatentable over Ueno in 
view of Saka et al. in regards to claim 1 , and further in view of Mahulikar et al. (US 
Patent 6,776,696). 

38. Ueno in view of Saka et al. and further in view of Mahulikar is applied to claim 12 
for the same reason as stated in paragraphs 5-8 and 30-31 as above. 

Conclusion 

39. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Nicholas A. Smith whose telephone number is (571)- 
272-8760. The examiner can normally be reached on 8:30 AM to 5:00 PM, Monday 
through Friday. 

40. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Roy King can be reached on (571)-272-1244. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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41 . Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



NAS 



ROY KING 1 
SUW DV . PATENTED-' 
TfcUw-uGY (B3TER i/w 




